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Abstract —Two new species of the Old World genus Fopius are described: ceratitivorus from
Kenya and schlingeri from Queensland, Australia. Both species were reared from fruit-infesting
Tephritidae; ceratitivorus from Ceratitis and schlingeri from Bactrocera, Details are provided on dif-
ferentiation of the known species of Fopius, with discussion of their hosts, host specificity, and
distribution. The parasitoids of fruit-infesting tephritids from Kenya are closely related to those

from Madagascar.

The most recent comprehensive classi-
fication of the Opiinae is the three-volume
monograph published by Fischer (1972,
1977, 1987). This collective work estab-
lished a basis for more intense scrutiny of
the Opiinae, resulting in several subse-
quent modifications and additions to the
classification, including the description of
the Old World genus Fopius (Wharton
1987, van Achterberg and Maeté 1990).
The numerous name changes affecting
opiine parasitoids of fruit-infesting Te-
phritidae were recently reviewed by
Wharton (1997b), who also provided sug-
gestions for delineation of species groups
within the genus Fopius. Additional
changes in nomenclature, some of these
affecting opiine parasitoids of tephritids,
were published by van Achterberg and
Salvo (1997) and Quicke et al. (1997). Keys
to most of the species of Fopius can be
found in Wharton and Gilstrap (1983) and
Fischer (1987), with both works treating
the species under the generic name Bios-
teres. Palacio et al. (1992) provide addi-
tional information on separation of males
and immatures of two sympatric species.

All opiine braconids reared to date are
koinobiont endoparasitoids of cyclorrha-

phous Diptera, and all emerge from the
puparium of their hosts. Hosts are known
for one-third of the approximately 1500
described species, with most of these rec-
ords pertaining to Agromyzidae and Te-
phritidae. All reared species of Fopius are
parasitoids of Tephritidae. Summaries of
the literature on hosts and biology of the
opiine parasitoids of Tephritidae can be
found in Fischer (1972, 1977, 1987), Clau-
sen (1978), Wharton and Marsh (1978),
Wharton and Gilstrap (1983), Gilstrap and
Hart (1987), Wharton (1989, 1997a, b),
Messing (1996), Sivinski (1996), and Siv-
inski et al. (1997).

The primary purpose of the work pre-
sented here is to facilitate on-going studies
in biological control by providing names
for two recently discovered, undescribed
species. Both species are of interest with
respect to tephritid biological control be-
cause of their potential for attacking eggs
or early instars, and one of these is a na-
tive parasitoid of the Mediterranean fruit
fly, Ceratitis capitata (Wiedemann). The use
of parasitic Hymenoptera for the biologi-
cal control of tephritid pests has received
considerable attention in recent years
(Knipling 1992, Waterhouse 1993, Head-
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rick and Goeden 1996, Purcell, 1998), and
there are active programs currently un-
derway in several countries.

MATERIALS AND METHODS

With the exception of C. Granger’s type
material from the Paris Museum and a
single, swept specimen of Fopius schlingeri,
n. sp., all material used in the descriptions
of the new species was reared from fruit
in association with various fruit-infesting
Tephritidae. In some cases, parasitoids
were reared from bulk fruit samples, with
unconfirmed host associations. Most of
the material, however, was reared from
isolated puparia. In several of the rearings
for Fopius ceratitivorus, n. sp., puparia
were individually isolated prior to emer-
gence. Though this procedure decreases
the percent emergence (due primarily to
desiccation and/or physical damage), it
enables correct association of the wasp
with the host from which it was reared.

Specimens of the newly described spe-
cies have been deposited in the following
institutions: University of Queensland,
Brisbane (UQBA), Australian National In-
sect Collection, Canberra (ANIC), Texas
A&M  University, College Station
(TAMU), Bernice P. Bishop Museum,
Honolulu (BPBM), Hawaii Department of
Agriculture, Honolulu (HDA), Queens-
land Department of Primary Industries,
Indooroopilly (QDPI), Nationaal Natu-
urhistorisch Museum, Leiden (RMNH),
The Natural History Museum, London
(BMNH), National Museum of Kenya,
Nairobi, International Centre of Insect
Physiology and Ecology, Nairobi (ICIPE),
and U.S. National Museum of Natural
History, Washington, D. C. (USNM).

Descriptive terminology follows Whar-
ton (1987, 1988, 1997b) and Sharkey and
Wharton (1997), and is based largely on
the works of Fischer (1972). A tabular
summary is presented rather than a di-
chotomous key to facilitate assessment of
relationships and point out gaps in our
knowledge.
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IDENTIFICATION, RELATIONSHIPS,
HOSTS, AND DISTRIBUTION
PATTERNS

The tephritid parasitoids in the genus
Fopius are readily distinguished from oth-
er opiines by the possession of crenulate
notauli extending posteriorly to the me-
sonotal midpit, an oblique ridge ventral-
laterally on the propleuron, a short second
submarginal cell (3RSa = 2RS), and a long
ovipositor (1.3-4.5 % longer than meso-
soma). Character states useful for identi-
fying species with known tephritid host
records are provided in Table 1, and the
characters themselves are discussed be-
low. Eight closely related species for
which host records are lacking have also
been included in the table. The table is
deemed more informative than a dichot-
omous key because it provides prelimi-
nary data for phylogenetic analysis, which
is beyond the scope and purpose of the
present work, as well as providing sup-
plemental characters for assistance in
identification. More than half of the spe-
cies in Table 1 (including several of the
tephritid parasitoids) are known only
from the type or the type plus a few other
specimens. Additional collecting is essen-
tial before progress can be made in our
understanding of these species. Individual
species and species groups are treated fur-
ther following discussion of the charac-
ters.

Character 1.—Striate sculpture on the sec-
ond and third metasomal terga. 0 = stri-
ae absent; 1 = striae present on tergum
2 only; 2 = striae present on tergum 2
and at least base of tergum 3. For most
species, assignment of either character
state 0 or character state 1 is unambig-
uous. Fopius deeralensis (Fullaway), how-
ever, has weak striae on tergum 2, and
the sculpture is not always readily vis-
ible (see diagnosis following description
of F. schlingeri, n. sp.). Fopius skinneri
(Fullaway), from the Philippines, is the
only species in which striae are usually
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Table 1. Matrix of coded character states for species in the genus Fopius (see text for character definition).

-

=

denticulifer (van Achterberg & Maetd)
marangensis (Fischer)
taiwanicus (Fischer)
ruficornis (Granger)
rubrithorax (Granger)
bevisi (Brues)
desideratus (Bridwell)
niger (Szépligeti)
ottotomoanus (Fullaway)
rufotestaceus (Granger)
alternatae (Tobias)
arisanus (Sonan)
carpomyiae (Silvestri)
miyolejae (Tobias)
persulcatus (Silvestri)
skinneri (Fullaway)
vandenboschi (Fullaway)
ceratitivorus n. sp.
longicauda (Granger)
pyknothorax (Fischer)
silvestrii (Wharton)
deeralensis (Fullaway)
schlingeri n. sp.
caudatus (Szépligeti)

ocococooocooO

coccocSccccccnoommmmmooD0 D

N - e

SRS

)

5 1 0 0 3 1 0 4 0
5 1 0 0 2b 1 ? 4 i
5 1 0 0 2b 1 74 0
31 0 0 1 2 0 2 0
2 0 1 1 1 0 1 0 1
1 0 1 1 0 0 1 0 1
1 0 1 1 0 01 1 0O 1
1 0 1 1 0 1 01 0 1
1 0 1 1 0 1 1 0 I
10 1 1 1 0 01 0 1
0 0 2?2 0 3 1 7 2 ?
0o 0 0 0 2 01 0 3 0
0 0 0 0 22 0 1 2 0
0o 0 ?2 0 3 1 ? 2 ?
0O 2?2 0 0 2a 0 73 ? ?
O 0 0 0 2 1 0 3 265 0
0 0 0 0 26 01 0 2 0
5 0 0 0 0 0 01 2 0
0 0 0 0 1 0 0 2 1
2 2 2 01 0 1 R ?
00 0 0 0 1 0 2 0
5 0 0 0 4 0 0 1 1
5 0 0 0 4 0o 0 3 1
4 0 0 01 0 1 I 1

present on tergum 3, though the sculp-
turing on tergum 3 is usually not exten-
sive.

Character 2.—Occipital carina. 0 = present
laterally; 1 = completely absent. The oc-
cipital carina is absent mid-dorsally in
Fopius, but present laterally in nearly all
species. There is also some variation
among species in the height of the oc-
cipital carina, as exemplified by the two
species described below, and this vari-
ation may eventually prove useful in
demonstrating character state transfor-
mations leading to complete loss of the
occipital carina.

Character 3.—Setal pattern on the oviposi-
tor sheath. 0 = two or more rows of
densely spaced setae; 1 setae sparse,
at most with a row of long, moderately
sparse setae basally and short, widely
spaced setae apically. This coding is
useful for segregating groups of species,
but oversimplifies the complexity of the
character states that may eventually be

useful for delineation of additional spe-
cies. Setal rows are difficult to count,
however, and many of the specimens
examined were in such poor condition
that it could not be determined if setae
were sparsely arranged or merely bro-
ken off. Of the species coded 0 in Table
1, setal density was greatest in F. denti-
culifer (van Achterberg and Maet6) and
least in F. schlingeri, n. sp. and F. rubri-
thorax (Granger).

Character 4—Ventral margin of clypeus. 0
= thin, sharp, and evenly convex, with-
out median projection; 1 somewhat
thickened medially, and slightly pro-
truding, with labrum sometimes par-
tially exposed; 2 = with median, ven-
trally-directed, tooth-like (i. e. pointed)
projection (clypeus completely occludes
labrum). Differences between states 0
and 1 may not be apparent without dis-
section to reveal the thickened margin.
The tooth-like projection is very small in
deeralensis, and the margin thinner than
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in members of the F. marangensis (Fi-
scher) species group, as reflected by its
coding in Table 1.

Character 5—Pattern of sculpture and se-
tae on frons. 0 = densely setose and
punctate, the punctures tending to coa-
lesce to some degree, giving the appear-
ance of transversely rugulose lines (Fig.
4), midline longitudinally rugose; 1 =
transversely striate and impunctate over
middle half of frons, with deep, widely
spaced punctures laterally; 2 = laterally
as in state 1, but largely unsculptured
medially (at most with a few, irregular,
very weak wrinkles), midline with
sharp carina basally; 3 = smooth, im-
punctate, depressed along midline; 4 =
broad, transverse band of deep punc-
tures extending from ocelli to eye, oth-
erwise smooth; 5 = densely setose and
punctate, the punctures discrete, with
no indication of rugosities as in state 0;
for state 5, the punctures are very
densely spaced in marangensis, F. taiwan-
icus (Fischer) and denticulifer, less so in
deeralensis and schlingeri, and least in
ceratitivorus (where they are virtually
absent basal-laterally).

Character 6.—Postpectal carina. 0 = well
developed; 1 = weak to absent.

Character 7—Relative length of first two
flagellomeres. 0 = first flagellomere
about same length as second (ratio vary-
ing from 0.9-1.1); 1 = first flagellomere
distinctly shorter than second (0.8 %
length or less).

Character 8 —Shape of petiole. 0 = petiole
length equal to or shorter than apical
width, strongly widening apically; 1 =
petiole appearing more parallel-sided,
with length distinctly greater (at least
1.3 times) than apical width. The petiole
of F. caudatus (Szépligeti) is somewhat
intermediate, as reflected by its coding
in Table 1. The petiole is not necessarily
more parallel-sided in state 1 than in
state 0 (width at apex may be twice
width at base in both), but appears to
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be so because the petiole is longer in
state 1.

Character 9.—Geographic distribution. 0 =
continental Africa; 1 = Madagascar; 2 =
southern Asia (2a = India; 2b = south-
east Asia, including Indonesia, Philip-
pines, and Taiwan); 3 = Japan, eastern
Russia; 4 = northeastern Australia. Dis-
tribution patterns given here do not re-
flect the successful introductions of F.
arisanus (Sonan) and F. wvandenboschi
(Fullaway) to Hawaii and arisanus to
Central America.

Character 10.—Color of mesosoma. 0 =
largely pale (red, orange, yellow, or
brownish-white); 1 = dark black to
brown; 2 = pale with large black spots
on mesoscutum and mesopleuron. As-
sessment of coloration is somewhat
problematic due to postmortem chang-
es, especially in shades of red, yellow,
and orange. Also, there is almost a com-
plete continuum in shades of red from
pale through nearly black (skinneri is
dark reddish-brown). Two of the spe-
cies for which there is abundant mate-
rial (e. g. arisanus and vandenboschi) are
color-variable.

Character 11.—Dorsal carinae of petiole. 0
= dorsal carinae extending posteriorly
beyond spiracle for at least a short dis-
tance as a distinctly elevated ridge; 1 =
dorsal carinae not extending past spi-
racle as a distinctly elevated ridge. At
least three species are variable in this
feature, as reflected by the coding in Ta-
ble 1.

Character 12.—Configuration of ovipositor
tip. 0 = distinct double node dorsally; 1
= weak node or swelling dorsally; 2 =
parallel-sided at apex, with little or no
node; 3 = strongly tapered apically to a
fine, smooth point, narrowest subapi-
cally; 4 = strongly tapered apically as in
state 3, but with tip flattened dorsal-
ventrally. States 1 and 2 merely repre-
sent different degrees of development of
a transverse ridge near the tip of the
ovipositor; and states 3 and 4 represent



conditions for which it is hypothesized
here that nodes and/or transverse ridg-
es have been lost. Detailed SEM work is
still needed to elucidate these character
states for many of the species.

Character 13.—Approximate ovipositor
length. Values given are total ovipositor
length divided by length of mesosoma.
Accurate measurement of ovipositor
length often requires dissection, which
was not possible for some of the species.

Character 14—Mesopleural setae. 0 = at
least some setae present on mesopleu-
ron dorsal to the speculum (the dorsal-
posterior section of the mesopleuron); 1
= setae completely absent above spec-
ulum.

Table 1 has been arranged to facilitate
identification of both species and species
groups. Several of the species groups are
quite distinctive and thus readily recog-
nizable (Wharton 1997b), and these will be
treated first in the following discussion.
Since the focus of this paper is on parasit-
oids of fruit-infesting Tephritidae, F. rufi-
cornis (Granger) and the marangensis spe-
cies group are not further discussed be-
cause there are no host records and the
species are readily identified using Ta-
ble 1.

The desideratus species group of Fopius
consists of bevisi (Brues), desideratus (Brid-
well), niger (Szépligeti), ottotomoanus (Ful-
laway), and rufotestaceus (Granger). As
noted by Wharton and Gilstrap (1983), the
species of the desideratus group are very
similar to one another. For example, rufo-
testaceus is virtually identical to bevisi, but
has the mesosoma red rather than yellow
or yellow-orange. Unfortunately, few
specimens have been available for study
of intraspecific variation in the color pat-
terns currently used to differentiate the
species of this group. There are published
host records (summarized by Wharton
and Gilstrap 1983) for all but rufotestaceus.
Most of the specimens examined were
reared from Dacus infesting Cucurbita-
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ceae. Both desideratus and ottotomoanus
have been recorded from undetermined
species of Dacus in cucurbits (Bridwell
1919, Fullaway 1957), and niger was
reared from D. humeralis Bezzi (Wharton
and Gilstrap 1983). The few remaining
published records (Bridwell 1919, Clausen
et al. 1965) are from Ceratitis anonae Gra-
ham on Myrianthus arboreus (specimens of
desideratus) and Trirhithrum queritum Mun-
ro on Strychnos usambarensis (a specimen
tentatively identified as bevisi). All mem-
bers of this species group have large, sub-
apical nodes on the ovipositor. Based on
comparisons of ovipositor morphology
with species of known biology in the re-
lated genus Diachasmimorpha Ashmead, it
is suggested here that members of the de-
sideratus group attack late instar larvae of
their hosts. Members of this group are
known from Cameroon, Kenya, Nigeria,
Tanzania, South Africa, and Madagascar,
and undoubtedly occur throughout sub-
saharan Africa. Fopius rubrithorax (Grang-
er) is very similar to the other species
mentioned here, despite the reduced
sculpture on the frons and a slightly more
setose ovipositor sheath; and 1 therefore
place it as a basal member of this group.
This placement assumes that both the re-
duced setal pattern on the ovipositor
sheath and the pattern of sculpture on the
frons of the five other species of the desi-
deratus group are derived relative to the
conditions in rubrithorax; this remains to
be tested in a more rigorous fashion.

The persulcatus species group of Fopius,
characterized largely by striate sculpture
on the second metasomal tergum, consists
of alternatae (Tobias), arisanus (Sonan), car-
pomyiae (Silvestri), myolejae (Tobias), per-
sulcatus (Silvestri), skinneri (Fullaway), and
vandenboschi (Fullaway). The species are
very similar to one another, but differ pri-
marily in coloration, length of ovipositor,
and configuration of the ovipositor tip.
Following their successful introduction to
Hawaii during the biological control pro-
gram against oriental fruit fly (Clausen et
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al. 1965), arisanus and vandenboschi were
intensively studied, and much is now
known about their biology (with most of
the early literature on arisanus published
under the name Opins oophilus Fullaway).
In their native range, centered around Ma-
laysia and Indonesia, both are parasitoids
of tephritids in the dacine genus Bactrocera
Macquart. Unlike skinnert, neither is at-
tracted to cucurbit-infesting flies. Other
than the original host records little is
known about the other species in this spe-
cies group, including skinneri. Data on per-
sulcatus (type material reared from B. car-
yeae Kapoor) are particularly problematic
because of widespread confusion regard-
ing the identity of this species during the
Hawaiian oriental fruit fly program, and
the subsequent description of several sub-
species (Fischer 1965). The other species
(viz. carpomyiae, myolejae, and alternatae)
have been reared, respectively, from try-
petine tephritids in the genera Carpomya
Costa, Myoleja Rondani, and Rhagoletis
Loew. Based on the similarities in the
shape of the ovipositor tip, all species in
this species group preferentially attack ei-
ther the egg or early instar larva of their
host (though all eventually emerge from
the puparium). This biology, however, has
only been confirmed for arisanus (attack-
ing eggs) and vandenboschi (attacking pri-
marily first instars). The species of this
group are known from Pakistan and India
east through Indonesia and north through
Taiwan, Japan, and far eastern Russia.
Wharton (1997b) delimited a silvestrii
species group containing longicauda
(Granger), pyknothorax (Fischer), and sil-
vestrii (Wharton). One of the species de-
scribed below, ceratitivorus, also belongs
here. This group is currently defined
largely by the absence of features that de-
fine the three species groups already men-
tioned: the clypeus lacks a median tooth
on the ventral margin, the setae on the
ovipositor sheath are not reduced, and the
second metasomal tergum is unsculp-
tured. Reduction of features on the dorsal
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valve of the ovipositor suggests either a
sister group relationship to the persulcatiss
species group or a parallel loss relative to
the desideratus species group, but this hy-
pothesis needs to be tested more rigorous-
ly. Both silvestrii and ceratitivorus have
been reared from ceratitine tephritids in-
festing coffee, and silvestrii has also been
reared from Dacus bivittatus (Bigot) infest-
ing squash (Steck et al. 1986, Wharton
1987). Other members of this group have
not been reared. Members of the silvestrii
species group have much the same distri-
bution pattern as those of the desideratus
species group, and are differentiated from
one another largely by color (silvestrii and
pyknothrorax are dark, longicauda and cer-
atitivorus are pale) and ovipositor length.

The remaining three species, caudatus,
deeralensis, and schlingeri, do not readily
cluster into distinctive species groups.
Identification of deeralensis and schlingeri is
discussed below under the diagnosis fol-
lowing the description of schlingeri; cau-
datus is readily separated from all other
species of Fopius by the distinctive band of
setae and punctures on the frons. Both
deeralensis and schlingeri are from Queens-
land, where (as noted below under the de-
scription of schilingeri and in Clausen et al.
1965) they have been reared from various
species of Bactrocera in a variety of host
fruits. Fopius caudatus has thus far been
reared exclusively from ceratitines (Steck
et al. 1986). It is known from tropical re-
gions of both eastern and western Africa,
where it has been reared from coffee ber-
ries containing the ceratitines Trirhithrum
coffeae Bezzi, C. anonae and C. capitata as
well as from other fruits containing anon-
ae. Specific host records for caudatus need
confirmation, in part because of earlier
confusion regarding its identity (Wharton
1987). This species resembles members of
the desideratus species group in the mor-
phology of the clypeus and petiole, but
has a distinctly different ovipositor
(strongly narrowed, suggesting oviposi-
tion in the host egg) as well as several fea-
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tures unusual for members of the genus
Fopius (Wharton 1997b).

A few generalizations can be made
about hosts and distribution patterns,
even though our current knowledge is
somewhat limited. Rearing records from
within their native ranges (Clausen et al.
1965, Steck et al. 1986) suggest that the 16
species for which we have host records are
restricted to fruit-infesting tephritids, but
that there are different levels of specificity.
Some are currently known only from a
single host, others (e. g. caudatus on cera-
titines) have only been reared from a nar-
row group of hosts, and several have been
reared from hosts in two or three different
tribes. Most of the known hosts belong to
the tribes Ceratitini and Dacini, both in the
tephritid subfamily Dacinae (White and
Elson-Harris 1992). Except where they
have been introduced for biological con-
trol, members of the persulcatus group oc-
cur outside the range of fruit-infesting
Ceratitini, and several of them have been
reared from Trypetini in the tephritid sub-
family Trypetinae. Where introduced out-
side their native range for biological con-
trol, arisanus and vandenboschi have been
able to attack other fruit-infesting tephri-
tids (Clausen et al. 1965, Wharton et al.
1981). Yet, while some of the species of
Diachasmimorpha Viereck introduced to
Hawaii to control fruit-infesting Tephriti-
dae occasionally attack gall-making (but
not flower-infesting) Tephritidae, arisanus
and vandenboschi do not (Duan et al. 1996).

The genus Fopius provides evidence for
a close relationship between the fauna of
Madagascar and that of adjacent regions
of continental Africa (as do its host te-
phritids). Although a few of the Madagas-
car elements (notably rubrithorax and es-
pecially ruficornis) are unique in several
respects, both rufotestacens and longicauda
have their closest known relatives (bevisi
and ceratitivorus respectively) on the adja-
cent mainland.
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DESCRIPTIONS

Fopius ceratitivorus Wharton, new
species
(Figs. 1, 2, 7, 8, 10, 11, 13-15, 21)

Female—Head: 1.55-1.75 (m=1.65x.07)
times broader than long; 1.25-1.35 times
broader than mesoscutum; face distinctly
punctate throughout, pattern variable but
spacing between most punctures about
equal to diameter of punctures; setae short,
somewhat decumbent; midridge low, pol-
ished, more prominent dorsally, extending
between antennal bases (toruli) as a low,
flat ridge; distance between toruli greater
than distance from torulus to eye; frons
longitudinally rugulose along midline,
highly polished and weakly depressed ba-
sally on either side of rugulose midline,
deeply punctate elsewhere, the patch of
punctures on each side anteriorad ocelli
usually more densely spaced, occasionally
with punctures coalescent, ocellar triangle
almost completely margined by a crenulate
sulcus. Occipital carina in lateral view ex-
tending dorsally from base of mandible to
a point just below top of eye. Clypeus in
profile slightly bulging dorsomedially;
ventral margin of clypeus thin and evenly
convex, not thickened medially; setae on
clypeus very sparse, at least twice length of
those in middle of face, weakly directed
ventrally; clypeus completely concealing
labrum when mandibles closed. Eye (at
50X) apparently bare, large, 2.85-3.8
(m=3.220.3) times longer temple; temples
very weakly receding in dorsal view; width
of head at temples slightly less than width
at eyes. Antenna 31-37 segmented; roughly
3.0-3.1 times longer than mesosoma; first
flagellomere 0.9-0.95 times length of sec-
ond. Maxillary palps longer than height of
head. Mesosoma: 1.25-1.35 (m=1.3+0.05)
times longer than high, 1.55-1.7
(m=1.65+0.05) times longer than broad.
Median lobe of mesoscutum with 2 paral-
lel, rugosopunctate, longitudinal grooves
extending more than half length of median
lobe, median lobe otherwise setose, with
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Figs. 1-6.  Heads of Fopius spp.: 1 and 2, ceratitivorus frons and face; 3, schlingeri face and clypeus; 4, arisanus

frons; 5, schlingeri face and clypeus; 6, decralensis face and clypeus (most setae broken), arrow

projection on veatral margin of clypeus.

scattered, deep punctures; lateral lobes
bare and impunctate medially, with nu-
merous, relatively long, inwardly directed
setae around margins; notauli broadening
posteriorly, distinctly crenulate through-
out, with pits usually becoming elongate
posteromedially where the ridges between
the pits form a small strigose area; space

median

between strigose area and scutellar sulcus
with scattered, deep punctures, postero-
median area either broadly and very shal-
lowly depressed or with a shallow, more
discrete midpit. Scutellar sulcus broader
medially than laterally, the posterior mar-
gin with a distinct median excavation;
number of longitudinal ridges in sulcus
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variable. Metanotum with relatively low
median ridge. Propodeum finely, densely
rugose, the sculpture without obvious pat-
tern; elevated median longitudinal carina
usually distinct only on anterior 0.25-0.35;
propodeum laterally not separated from
metapleuron by a well-defined pleural ca-
rina, the demarcation represented only by
the transition to the weakly sculptured
dorsal portion of the metapleuron. Sternau-
lus broad, deep, crenulate throughout, ex-
tending posteriorly roughly 0.7 times dis-
tance from anterior margin of mesopleuron
to mid coxa; crenulate sculpture extending
dorsally along anterior margin of meso-
pleuron through subalar depression; pos-
terior margin crenulate ventrad speculum,
but with unsculptured sulcus dorsally; me-
sopleural disc setose throughout; postpec-
tal carina present, but variously developed.
Wing: Stigma 2.7-2.9 (m=2.8520.1) times
longer than wide, with r arising slightly
distad its midpoint; 2RS weakly sinuate,
1.2-1.45 (m=1.3+0.05) times longer than
3RSa; 3RSa 1.55-2.5 (m=2.1%0.3) times lon-
ger than r; 3RSb ending slightly but dis-
tinctly anteriorad wing tip; (RS+M)a sinu-
ate; (RS+M)b present, m-cu nearly always
arising distinctly basad 2RS; lcu-a incli-
vous, usually postfurcal relative to 1M but
varying from interstitial to postfurcal by
0.4 times its length. Hind wing m-cu recli-
vous, straight or very weakly recurved
near wing margin, extending to wing mar-
gin or nearly so as well-developed, deeply
impressed crease, usually weakly pigment-
ed anteriorly. Metasoma: Petiole 0.95-1.05
(m=1.0£0.05) times longer than apical
width, apex 1.80-2.15 (m=1.95+0.1) times
wider than base; densely and finely striate;
dorsal carinae well-developed over basal
two-thirds, weaker posteriorly but distinct
to posterior margin, carinae very weakly
converging, with distance between carinae
at posterior margin roughly equal to dis-
tance to lateral margin; dorsope present
but not extending basally as a deep pit.
Metasoma unsculptured beyond petiole.
Hypopygium strongly narrowed and
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pointed posteriorly but short, not greatly
attenuate. Ovipositor tip weakly narrowed
apically, without distinct dorsal node or ca-
rina but with weak ventral serrations; 1.65—
1.95 (m=1.8%0.1) times longer than meso-
soma; ovipositor sheath densely setose
with multiple rows of at least 30 setae each,
the number of rows difficult to distinguish
because of density of setae; sheath 1.35-
1.55 (m=1.45=0.05) times longer than me-
sosoma. Color: Pale, yellow to orange, the
exact hue dependent largely on manner of
preservation; ovipositor sheath, veins, and
stigma brown; antenna brown, with scape,
pedicel, and basal flagellomeres usually
yellow to orange medially. Wings hyaline.

Male—As in female except eye 2.9+0.25
times longer than temple; antenna 30-35
segmented; petiole narrowed at apex, 1.1-
1.25 (m=1.15+0.05) times longer than api-
cal width, apex 1.6-1.95 (m=1.75%0.1)
times wider than base; dorsope less dis-
tinct. Length: 2.0-3.4 (?) and 1.85-2.9 (J)
mm.

Hosts.—This species has been reared
from isolated puparia of fruit-infesting Te-
phritidae attacking coffee in central Ken-
ya. It has also been reared from bulk sam-
ples of coffee. The tephritids from these
samples, in order of abundance, were Cer-
atitis capitata, C. rosa Karsch, and Trirhith-
rum coffeae. All are members of the tribe
Ceratitini, subtribe Ceratitina.

Material examined.—Holotype female,
“Kenya: Ruiru C. R. F. 17.1X.1996 ex: te-
phritid on coffee berries Ref. No. CB03”
Deposited in Kenya National Museum,
Nairobi. Paratypes (BMNH, BPBM,
RMNH, HDA, ICIPE, TAMU, USNM): 59,
73, “Kenya: Nairobi 20.v.1997 ex: Ceratitis
capitata, coffee M. Ramadan & R. Mess-
ing”’; 339, 25%, “Kenya E. Province,
Mbeere Distr Mbeti south Rurima 30.iv.97
ICIPE Fruitfly Project ex Fruitfty on Coffee
berries”; 1?2, 18, “Kenya: Ruiru 15mi
NNE Nairobi 10.iv.1995 ex: coffee No.
CBO05 ICIPE Collections”; 19, “Kenya:
Western Prov. Koru iv.1995 ex. Coffea ca-
neophora CAB Collections” and, 138
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Figs. 7-10. Fopius spp.: 7, ceratitivorus head, arrows — top of accipital carina and mid-dorsal elevation of
clypeus; 8 and 10, ceratitivorus dorsal view of mesosoma; 9, schlingeri dorsal view of mesosoma.
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’Kenya: E. Province Mbeere District Rur-
ima Farm 0°38'29"S, 37°29'49"E 3.x.1997 ex
tephritid in coffee Wharton, Kimani, Ov-
erholt.” This species is known only from
central Kenya.

Diagnosis.—This species closely resem-
bles longicauda, known only from Mada-
gascar. The two species are similarly col-
ored, have a densely punctate frons,
densely setose ovipositor sheath, and
identical configuration of the clypeus. Fop-
ius ceratitivorus differs from longicauda pri-
marily in the possession of a shorter ovi-
positor (sheaths at least 2 times longer
than mesosoma in longicauda). The median
lobe of the mesoscutum and the junction
of the notauli (Fig. 10) are also more
heavily sculptured in ceratitivorus than in
longicauda, and hind wing m-cu is straight-
er. Both ceratitivorus and longicauda differ
from other Old World species of Fopius ei-
ther in coloration, sculpture of the frons,
length of ovipositor, and/or shape of the
clypeus and its relative degree of conceal-
ment of the labrum. From other orange
opiines reared from tephritids in coffee in
Kenya, ceratitivorus may be readily distin-
guished by the short second submarginal
cell with fore wing m-cu distinctly sepa-
rated from 2RS (Fig. 21) and by the com-
pletely sculptured notauli.

Discussion.—1 place ceratitivorus in the
silvestrii species group of Fopius (Wharton
1997b). The ovipositor tip of ceratitivorus,
though narrowed, does not have exactly
the same morphology as found in arisanus
and schlingeri n. sp. Thus, females proba-
bly do not oviposit in host eggs, but based
on the shape of the ovipositor tip, they
may attack early instars. The same may be
true of longicauda, the holotype of which
appears to have a similar ovipositor.

A weak negative correlation was ob-
served between body length and relative
length of the ovipositor, but the sample
size (N=10) was too small to confirm this
apparent trend.
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Fopius schlingeri Wharton, new species
(Figs. 3, 5, 9, 12, 16, 18-20)

Female.—Head: 1.55-1.65 (m=1.6*.05)
times broader than long; 1.3-1.4
(m=1.35+.05) times broader than meso-
scutum; face distinctly punctate through-
out, pattern variable but spacing between
most punctures distinctly greater than di-
ameter of punctures; setae short, some-
what decumbent; midridge low, polished,
narrower dorsally, extending between to-
ruli; distance between toruli varying from
slightly to distinctly greater than distance
from torulus to eye; frons with polished,
weakly elevated, crenulately margined,
triangular projection extending from me-
dian ocellus at least half distance to toru-
lus; frons otherwise punctate, the punc-
tures anteriorad ocellar field dense, with
spacing between punctures about equal to
diameter of punctures; ocellar triangle
margined at least in part by an impressed
line. Occipital carina in lateral view ex-
tending dorsally from base of mandible to
about middle of eye. Clypeus in profile
weakly to distinctly bulging dorsomedi-
ally; ventral margin of clypeus thin and
weakly but evenly convex, not thickened
medially nor with median projection; se-
tae on clypeus sparse, about twice length
of those on face, weakly directed ventral-
ly; ventral margin of clypeus not suffi-
ciently convex to completely conceal la-
brum when mandibles closed. Eye usually
with 1-4 minute setae visible in dorsal
view, very large, 5.3-7.5 (m=6.45+0.75)
times longer than temple; temples weakly
receding in dorsal view; width of head at
temples about 0.9 times width at eyes. An-
tenna 41-47 segmented; roughly 3.5 times
longer than mesosoma; first flagellomere
equal in length to second. Length of max-
illary palps equal to height of head. Me-
sosoma: 1.25-1.35 (m=1.3) times longer
than high, 1.75-1.80 times longer than
broad. Median lobe of mesoscutum with 2
parallel, unsculptured, longitudinal
grooves extending more than half length
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13 and 14, ceratitivorus pro-

pleuron, arrow = oblique carina; 15, ceratitivorus petiole; 16, schlingeri petiole.
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Figs. 17 and 18. Ovipositors of Fopius spp: 17, deeralensis; 18, schlingeri.

of median lobe, median lobe otherwise se-
tose with numerous, very fine, widely
spaced punctures; lateral lobes with nu-
merous, relatively long setae around mar-
gins and more sparsely scattered setae me-
dially; notauli distinctly crenulate though-
out, meeting posteriorly in a clearly de-
fined midpit that often extends narrowly
to posterior margin. Scutellar sulcus par-
allel sided or nearly so, usually with 3
well-developed longitudinal carinae plus
several additional weaker ones. Metano-
tum with distinctly elevated median
flange posteriorly. Propodeum densely ru-
gose, the sculpture largely without obvi-
ous pattern though elevated median lon-
gitudinal carina distinct on anterior 0.25,
and posterior 0.25 often with remnants of
the parallel ridges from a median areola;
propodeum laterally not separated from
metapleuron by a well-defined pleural ca-

rina, the demarcation represented only by
the transition to the weakly sculptured
dorsal portion of the metapleuron. Ster-
naulus broad, deep, crenulate throughout,
extending posteriorly roughly 0.7 times
the distance from anterior margin of me-
sopleuron to mid coxa; crenulate sculpture
extending dorsally along anterior margin
of mesopleuron throughout subalar de-
pression; posterior margin crenulate ven-
trad speculum, with unsculptured sulcus
dorsally; mesopleural disc setose; postpec-
tal carina well developed medially. Wing:
Stigma 2.6-3.0 (m=2.8+0.15) times longer
than wide, with r arising slightly distad its
midpoint; 2RS nearly as sinuate as
(RS+M)a, 1.15-1.3 (m=1.25+.05) times
longer than 3RSa; 3RSa 1.7-2.25
(m=1.9+0.2) times longer than r; 3RSb
ending nearly at wing tip; (RS+M)a sin-
uate; (RS+M)b present and fairly long,
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roughly 0.25 times length of m-cu; lcu-a
inclivous, usually slightly postfurcal rela-
tive to 1M but varying from nearly inter-
stitial to postfurcal by 0.5 times its length.
Hind wing m-cu strongly reclivous, dis-
tinctly recurved near wing margin, ex-
tending to wing margin or nearly so as a
deeply impressed, completely pigmented
crease. Metasoma: Length of petiole 0.85—
0.95 (m=0.9£0.05) times width at apex;
apex 23-2.5 (m=24%0.1) times wider
than base; moderately and somewhat ir-
regularly striate posteriorly; dorsal carinae
well-developed over basal two-thirds,
weaker posteriorly, often indistinct at pos-
terior margin, parallel to very weakly con-
verging posteriorly; dorsope weakly de-
veloped. Metasoma unsculptured beyond
petiole. Hypopygium strongly narrowed
and distinctly pointed at extreme posterior
end, but short, not greatly attenuate,
length along midline about 0.55 times
width at base. Ovipositor tip strongly nar-
rowed subapically, without dorsal node or
carina, ventral serrations indistinct to ab-
sent; 2.3-2.55 (m=2.4+0.1) times longer
than mesosoma; ovipositor sheath mod-
erately setose with 3 rows of setae, two of
which have 30-35 setae per row with the
third row more sparsely setose, distinct
tuft of longer setae at apex, sheath 2.0-2.25
(m=2.09%0.1) times longer than mesoso-
ma. Color: Orange; propleuron and pro-
podeum often paler, at least in part, some-
times nearly white; ovipositor sheath,
hind tarsi, flagellum, and sometimes ped-
icel dorsally brown to light brown; base of
arolium dark brown. Wings weakly to dis-
tinctly infumate: more noticeably infu-
mate in larger specimens.

Male.—As in female except eye distinct-
ly smaller, 4.4-5.85 (m=5.15+0.5) times
longer than temple; petiole narrower at
apex with length equal to apical width
and apex 1.95-2.25 (m=2.15) times wider
than at base. Length: 3.054.9 mm.

Hosts.—This species has been reared
from guava (Myrtaceae) infested with Bac-
trocera tryoni (Froggatt), Rauwenhoffia lei-
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chardtii (Annonaceae) infested with B. hal-
fordiae (Tryon) and B. neohumeralis (Har-
dy), Syzygium bamagense (Myrtaceae) in-
fested with B. rufofuscula (Drew and
Hancock), and Fagraea cambagei (Logani-
aceae) infested with B. peninsularis (Drew
and Hardy). It thus appears to be able to
attack several species of Bactrocera (Tribe
Dacini) developing in the fruit of at least
three plant families.

Material examined.—Holotype female,
 Australia: QLD Mt. Glorious 26.i.1994 G.
Quimio MG9413 ex: Rauwenhoffia lei-
chardtii fruit containing Bactrocera halfor-
diae and B. neohumeralis” Deposited in
ANIC. Paratypes (ANIC, BMNH, QDPI,
TAMU, UQBA, USNM): 172, 173, same
data as holotype; 2%, 238, “Nambour Qld
24.iv.95 Guava G. Quimio”; 22, 14, same
data except 29.v.95; 19, “Australia: QLD
Wongabel 6 km S Atherton 1-28-1990 R.
Wharton; 12, “Malanda NQ 22.xi.1987 M.
Elson-Harris Ex Dacus rufofusculus 249”;
29, "Sydney, N.SW. 28-6.1954 G. J.
Snowball” one of these with an additional
label ““37/54” and the other “51/54". Ad-
ditional material (not paratypes): 112, 33,
Australia, North Queensland, Balinda,
10.vi.1993 from fruits of Fagraea cambagei
infested with Bactrocera peninsularis. This
species is known only from the eastern
coast of Australia.

Diagnosis—As with ceratitivorus, schlin-
geri also closely resembles the Madagascar
species longicauda. The latter has a smaller
eye (slightly less than 4 times longer than
temple), somewhat more densely setose
ovipositor sheath, a smaller gap between
clypeus and mandibles when mandibles
closed, and the distal portion of the ovi-
positor is parallel-sided rather than suba-
pically narrowed relative to schlingeri. Of
the species known from Queensland,
schlingeri most closely resembles deeralen-
sis. The latter has the ventral margin of the
clypeus distinctly pointed midventrally
(Fig. 6, with mid-ventral projection more
distinct when head rotated forward), a
distinct subapical ridge on the ovipositor
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Figs. 19-21.

(Fig. 17), and the second metasomal ter-
gum is usually weakly striate, at least ba-
sally.

Discussion.—Wharton (1997b) observed
that the hypopygium is strongly attenuate
in many of the parasitoids of fruit-infest-
ing Tephritidae. He also noted in his re-
description of Fopius that the hypopygium
varies from weakly to strongly produced
posteromedially. Though distinctly nar-
rowed and projecting posteriorly in both
ceratitivorus and schlingeri, the hypopy-
gium is much less strongly produced than
it is in members of the Fopius marangensis
species group or in other fruit-infesting te-
phritid parasitoids such as the members of
the Diachasmimorpha longicaudata (Ash-
mead) species group or the species of Psyt-

Wings of Fopius spp.: 19 and 20, schlingeri fore and hind wing; 21, ceratitivorus fore wing.

talia. Fischer (1987) includes species with
a partially visible labrum in Diachasma
Foerster. Wharton (1997b) briefly dis-
cussed variation in this character in Fopius
and other genera, noting that some of the
“variation” can be attributed to angle of
view or the degree to which the mandibles
are closed on any given specimen (com-
pare Figs. 3 and 5). Nevertheless, there are
slight differences among species of Fopius
in the exposure of the labrum, and schlin-
geri provides a good example of a species
with a partially exposed labrum (in con-
trast to the completely concealed labrum
of ceratitivorus). The ovipositor in schlingeri
(Fig. 18) is virtually identical in form to
that of arisanus, strongly suggesting a bi-
ology similar to the latter in which the
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parasitoid oviposits into the egg of its
host. Field observations kindly supplied
by Greg Quimio of the University of
Queensland support this.
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